ABSTRACT: The effect of protease on detergency of surfactant (AOT)/isooctane/water system was stu died. For evaluating the detergency of the system, the artificially blood-soiled fabric, EMPA-111, was used. The enzyme exhibited pronounced activity in the system. The enzyme would be solubilized in the core of reverse micelle formed. The solubilized water, which may be in the reverse micelle in the system, was essential for the enzyme action. In the system with low water content, w=[H20]/[AOT]<20, the effect of enzyme was less remarkable, The effect of enzyme was distinguishing in the system at low surfactant concentration. In the system the enzyme considerably enhanced the detergency, while the system without enzyme did not show significant detergency. With increasing the surfactant concentration in the system, the detergency of the system with or even without enzyme increased. The contribution of enzyme, there fore, became less remarkable at high surfactant concentrations.
INTRODUCTION
Recently, enzymes, such as protease, lipase or cellu lase, have been often used to assist the detergency in aqueous detergent system. Most of detergents (80% or more) for the domestic use contain enzymes. The effect of the enzyme on detergency in aqueous system has been widely studied.1) It is considered that en zyme, protease or lipase, in detergent system hydro lyzes proteinic or lipidic soil on fabric, respectively, to smaller molecules which can be easily solubilized or dispersed into the detergent solution. Cellulase is considered to hydrolyze microfibril of cellulosic fiber substrate and assist to dig up soils which bound firm ly deep in cellulosic fiber.
Non-aqueous detergent system has also been widely applied especially to "dry-cleaning" to wash watersensitive clothes made of wool or silk. A few exam ples of the utilization of enzyme to the system have been presented, 2, 3) but the behavior of the enzymes in the non-aqueous system has not been known in detail. Fig. 1 , with increasing enzyme concentration in the system the removal of blood soil increases significantly, whereas the same system without the enzyme, shown by broken line in the figure, does not show clear effect. This indicates that the enzyme exhibits pro nounced activity also in non-aqueous medium, not only in aqueous system, and enhances the detergency of the system by hydrolyzing the proteinic soil on the fabric. Fig. 2 shows the effect of solubilized water in the system on detergency. The soil removal of AOT/iso octane/water system with and without enzyme are plotted aginst the amount of solubilized water, w -value. Concentrations of AOT and enzyme in iso octane are 0.1 mol/l and 700 PUN/l, respectively. As can be seen in Fig. 2 , the detergency of the system with or without enzyme in the range of w-value from 5 to 20 do not show clear differences. Above w=20, however, the effect of the enzyme become significant. This indicates that enough amount of solubilized wa ter is essential for the enzyme action in non-aqueous detergent system. Luisi et al.5) pointed out that the enzyme might be solubilized in the core of reverse micelle of the sur factant in non-aqueous surfactant solution. The solu bilization of water to the system may enlarge the size of reverse micelle6) and. accordingly, may dilute the ionic density in the micelle. Therefore, the fact that the more solubilized water is in reverse micelle, the more active the enzyme in the system may be because of the less inhibition by the surfactant ions. In addi tion, the larger the size of the micelle is, the more the hydrolyzed proteinic soil could be solubillzed. should be emphasized that in the system with enzyme, 1/3 amount of AOT is necessary to obtain high deter gency compared to the system without enzyme. The utilization of enzyme in non-aqueous detergent system can reduce the surfactant concentration without lowering the detergency.
